




A null chpT mutation was made along with a site directed mutation to 
the gene’s histidine residue protein product. A chpT expression 
plasmid and the chpT plasmid with a site directed mutation were 
conjugated into both DchpT strain and wild type cells. These eight 
strains were then grown on CENS to characterize cyst formation and 



























Figure 1. We are currently testing the model in which the hybrid 
histidine kinase Cyd2, phosphorylates the intermediary 
phosphotransferase, ChpT, thereby phosphorylating and activating the 
response regulator CtrA. Phoshporylated CtrA is hypothesized to 
directly activate genes necessary for motility and indirectly suppress 
the encystment of cells. 
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Figure	4.	The	area	of	chemotaxis	rings	were	measured	for	each	
strain	using	ImageJ.	The	mean	area	of	chemotaxis	rings	are	plotted.	
Wild	type	strains:	red,	DchpT strains:	blue.	Error	bars	represent	
standard	deviation.	Differences	between	groups	analyzed	through	
ANOVA.	*	pvalue=	0.0013
Figure	3.	A:	Overexpression	of	chpT through	plasmid	conjugation	
does	not	effect	proportions	of	motile	cells	compared	to	wild	type.	
The	presence	of	the	mutant	protein	significantly	decreases	the	
proportion	of	motile	cells.	B:	The	rescue	of	a	wild	type	phenotype	
was	not	observed	with	the	reintroduction	of	chpT into	the	DchpT
strain.	As	expected,	there	was	also	no	effect	of	the	mutant	ChpT
protein	on	phenotypic	rescue.
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The	data	are	partially	consistent	with	the	phosphorelay model	(Fig	
1).	A	DchpT inhibits	motility	on	soft	agar	media	and	exhibits	a	
hypercyst phenotype.	These	observations	are	due	to	the	inability	of	
the	phosphotransferase	to	directly	phosphorylate	the	CtrA response	
regulator.	Although	these	results	are	consistent	with	our	
hypothesized	model,	the	reintroduction	of	chpT on	a	plasmid	vector	
was	not	observed	to	rescue	wild	type	motility	in	the	DchpT strain.
These	results	suggest	further	investigation	of	the	effect	of	both	the	
presence	of	the	plasmid	vector	and	the	presence	of	gentamicin	
drugs	in	the	media	and	how	these	factors	effect	motility.	It	is	also	
important	to	recognize	that	the	inability	to	rescue	a	wild	type	
phenotype	through	the	expression	plasmid	may	suggest	a	more	
complex	phosphorelay in	that	chpTmight	be	acting	in	another	
pathway	to	phosphorylate	two	different	proteins.	
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